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Dielectric Properties and the Structure of Matter
Periodic Status Report, Aprii 1 - June 30, 1953

Charles P. Smyth

Mr. A Di Giacomo, after one year on the Project as an Assistant
in Research and two years of collaboration with the Project program
on a fellowship, has received his Ph.D. degree and taken a position
with E.I. Du Pont de Nemours & Co, The results of mcst of his
investigations of dinole moments and molecular orlentation in
solids will be prepared for publication during the next year.

Furth< alterations have been made in the apparatus for the
investigation of crystalline solids at 3.2 cm. wavelength. The
apparatus has bsen extensively recallbrated and measurements have
been started. An appreciable loss has been fow:d 1in the low tempera-
ture solid phase of t-butyl chloride, which imay be due to traces of
hydrogen chloride. Work has been started upon dl - camphor,

Measurements of dielectric constant and dielectric loss at 1.2
cm, wavelength have been made by Mr. R.5. Holland on solutions of
2,2-dinltrcpropane in heptane and nujol solutions, and on 2,2-dichloro-~
proupane in heptane solutlon in a continuation of the study of the
dielectric rruperties of substituted methanes. The results of the
measurements on the 2,2-dinitropropane - heptane system have been
combined with refractive indexdata and/gggfined by Dr. G.N. Roberts
at wavelengths of 6.6, 10 and 30 cm. to yleld Cole and Cole plots at
temperatures of 2°, 20° and 40°. The following values of the distri-

bution constant ¢ and critical wavelength Am were obtained:

2° a=0.01 A, =0.70 cn.
20° @ =0.02 Ay = 0.56 om.
40° a = 0.01 A, = 0.49 cm.



2.

Comple te calculations have ot yet been made on the other two
systems, however, the data on the 2,2-dinitropropane-nujol system
seem Lo indicate a critical wavelength of slightly over 1.2 cm., and
also a considerable atomie polarization, since the refractive index
point does not agree well with the micrcwave points. However, this
discrepancy may be due to some other effect, since the refractive
index point agrees well with the microwave points when heptane 1s used
as the solvent.

Mr. A. Tulinskie has cbtained a dipole moment 0.42 x 1078 and
an atomic polarization 7.9 cc. for perfluorodiethyl ether in the
vapor state, values which are consistent with those reported in the
last Periodic Status Report for pe. fluorodimeti:yl gther, AD
apparently consistent series of measurements gave for perfluoropro-
pylene a moment value O.46 and an atomic polarization 14.3, which is

so high that the measuremsints w111l be repeated.
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"Microvave Absorption and Dieleciric P-22xation in Some Long-Chain
Esters,'" by P.L. McGeer, A.J. Curtis, G.B. Rathmann and C.P. Smyth,
Presented before the American Physical Society,
Denver, Col., July 1, 1952.

"Microwave Absorption and Molecular Structure in Liquids. VIII,

Dielectric Relaxation in Some Long=Chain Esters,” by P.L. McGeer,

A.J. Curtis, G.B. Rathmann and C.P. Smyth, '
Journal of the American Chemical Society, 74, 3541 (1952).

"Microwave Absorption and Molecular Structure in Liquids. IX. Measure-
ment in Organic Halides at 10 cm. Vavelength," by F.H., Branin, Jr.
and C.P. Smyth.

Journal of Chemical Physics, 20, 1121 (1952).

"A Calculation of the Static Dielectric “onstant of Ice," by
J.G, Powles, Journal of Chemical Physics, 20, 1302 (1952).

"Dielsciris Relaxzation in d-Camphor,” by J.G. Powles,
Journal of Chemical Physics, 22, 1643 (1952).

"The Dipole Moments and Molecular Structures of Cyclcheptatrienone
and Three Tetracyclones,'" by Armand Di Ciaccmo and Charles P. Smy'h,
Journal of the American Chemical Society, T4, %411 (1952).

"The Determination of Complex Dielectric Conscants of Absorptive
Liquids by Microwave Interferometry," b, Franklin K. Branin, Jr.,
Journal of Applied Physics, 2%, 990 (1952).

"Dielectric Dispersion in the Microwave Region of Six Tetrasubstituted
Methanes in the Solid State,” by J.G. Powles, D.E, Williamu and
C.P. Smyth, Journal of Chemical Physics, 21, 136 (1953).

"The Dipole Moments and Structures of cis- and trans-1,2-Dichloro-

cyclohexane," by A. Tulinskie, A. Di Giacomo ané C.F. Smyth.
Accepted for publication by the Jourrmal of the American Chemical
Society.
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